In vitro studies show that Hsp70 can be released by glia and that exogenous Hsp70 can enhance neuronal stress tolerance.
Glial cells release a variety of molecules that support neuronal function. Because heat shock proteins (Hsps) are important in the survival of neurons subjected to metabolic stress, the possibility that glia can release the inducible form of the 70 kDa Hsp (Hsp70) was examined. Additionally, the ability of neuronal cells to show increased stress tolerance by taking up a mixture of constitutive and inducible forms of Hsp70 (Hsc/Hsp70) added to the extracellular fluid was tested. Human T98G glioma cells and differentiated LA-N-5 neuroblastoma cells were used as model glia and neurons to investigate these points. Hsp70 was analyzed using affinity chromatography, Western blotting, and immunofluorescence microscopy. The glioma cells were shown to export Hsp70 into the culture medium whether under normal conditions or subjected to heat shock. The amount of glial Hsp70 released ranged from 5 to 15 pg per 10(6) cells per day, being greater following heat shock. Neuroblastoma cells took up biotinylated Hsc/Hsp70 within 1 h after it was added to the culture medium and it made them more resistant to heat shock (44 degrees C) and to staurosporine-induced apoptosis. This increased stress tolerance was especially important in neuroblastoma cells induced to differentiate with phorbol ester because those 'mature neurons' showed a 10-fold decline in endogenous Hsp70, which was accompanied by increased susceptibility to heat shock and staurosporine-induced apoptosis. These results suggest that extracellular Hsp70 may provide a means by which glia can affect neuronal function, perhaps enhancing neuronal stress tolerance.